The purpose of this work is to draw attention to the characteristic sonographic features of carotidynia, which, in the context of a typical clinical picture support its diagnosis. Six patients presented with primary symptoms of neck pain and focal tenderness. In all patients, focal wall thickening of the distal end of the common carotid artery was found exactly in the region of tenderness, leading to mild lumen narrowing. Treatment with nonsteroidal anti-inflammatory drugs or glucocorticoids led to full symptom resolution. Carotidynia will often be encountered first on sonography performed for evaluation of neck pain and has a characteristic sonographic appearance.
C arotidynia was first described by Fay 1 in 1927 as atypical radiating pain in the neck with tenderness over the carotid bifurcation. In 1988 the International Headache Society defined the syndrome as follows: (1) the presence of at least 1 of the following symptoms overlying the carotid artery-pain with applied pressure, swelling, and increased pulsation; (2) a structural lesion in the carotid artery ruled out by means of suitable procedures; (3) neuralgia of the neck and head with spontaneous improvement within 14 days; and (4) pain on one side of the neck and in the nape, possibly radiating to the head. 1, 2 Idiopathic carotidynia was removed from the International Headache Society classification in 2004 when the validity of the condition was questioned. 3 Despite carotidynia's removal from the International Headache Society classification, there continue to be cases published documenting radiologic findings in line with the diagnosis of carotidynia. The purpose of this article is to draw attention to the characteristic sonographic features of this condition, which, in the context of a typical clinical picture, support the diagnosis of carotidynia.
Materials and Methods
In this retrospective series approved by our Institutional Review Board, the reports of patients referred for diagnostic sonography because of neck pain from January 1, 2007, to August 30, 2015, were reviewed. Six patients who were given the diagnosis of carotidynia were included in the series. These patients' charts were reviewed in depth, and the clinical and sonographic features were noted. Laboratory tests, if any, were not available for perusal. The side of the pain, its duration, and the response to therapy, if any, were noted. Images from the sonographic studies were evaluated for the presence of focal thickening of the carotid artery wall, its location and maximum thickness, echogenicity, the presence of calcifications, depiction of detectable blood flow on a Doppler evaluation of the focal lesion, as well as the effect of the lesion on blood flow in the artery. The contralateral carotid artery was examined for similar findings. Followup sonographic examinations, usually performed several weeks later, were reviewed for comparison. All sonograms were obtained with 5-12-MHz linear transducers (Philips Healthcare, Bothell, WA).
Results
All 6 patients presented with primary symptoms of neck pain and focal tenderness. Four patients presented with right neck symptoms and 2 with left neck symptoms. The average age of the patients was 51 years (range, 37-71 years), and they included 2 male and 4 female patients. None of the patients had a history of trauma or signs of systemic infection.
In all patients, hypoechoic wall thickening of the distal end of the common carotid artery was found exactly in the region of tenderness, leading to mild lumen narrowing ( Figure 1 ). The average width of the focal carotid wall thickening was 0.43 cm. Locations of the thickness were distributed as follows: 3 anterior wall, 2 posterior wall, and 1 lateral wall ( Figure 2 ). After receiving the diagnosis of carotidynia, 4 patients were treated with nonsteroidal anti-inflammatory drugs (NSAIDs), 1 with glucocorticoids, and 1 with antibiotics. None of the carotidynia lesions contained calcifications or showed detectable blood blow within the lesions on Doppler evaluations ( Figure 3 ). Additionally, there was no effect of the lesion on blood flow in the artery. All patients except 1 reported relief of symptoms after treatment within 2 weeks and had normal follow-up sonographic findings with full resolution of the carotid wall thickness ( Figure 4 ). In 1 of our patients, follow-up imaging with duplex sonography showed no appreciable change in the carotid arterial wall, without resolution or progression of the stenosis. It is of note that before the patient's follow- up sonography, he reported similar focal neck pain as was described before his initial imaging. The contralateral carotid artery was normal in all patients examined. The results are summarized in Table 1 .
Discussion
Carotidynia is a rare syndrome characterized by pain and tenderness in the region of the carotid bifurcation. The diagnosis is largely one of exclusion. After acute dissection or vessel injury is ruled out in a patient presenting with acute unilateral neck pain and evidence of carotid wall thickening, the diagnosis of carotidynia can be entertained. Histologic confirmation of inflammation was reported by Upton et al, 4 with the most striking change being proliferation of small blood vessels with prominent endothelial cells in a fibromyxoid stroma. These inflammatory changes, although not specific, did not resemble either an abscess wall or granulation tissue. With modern imaging modalities, carotid wall thickening and inflammation can be identified. Table 2 lists the differential diagnoses for both unilateral neck pain and pain isolated to the carotid artery. [5] [6] [7] Typical findings of carotidynia include hypoechoic carotid wall thickening in the region of the tenderness, leading to mild lumen narrowing and outward extension of the vessel wall. 8, 9 The exact prevalence of carotidynia is still unknown. Most publications are single case reports. According to Stanbro et al, 10 in a review of cases of carotidynia published in the English literature from 1994 to 2011, 14 of 22 articles evaluated were single case reports describing the duplex findings in individual patients. To our knowledge, the largest collections of patients evaluated with this condition were reports by Orfei and Meienberg 11 describing 8 patients and Arning describing 6 patients. In most of the case reports, no specific cause of the carotidynia could be found. Most authors reported symptomatic improvement within 1 to 2 weeks and regression or resolution of the wall thickening, although many articles did not specify the interval before the repeated study. 10 Interestingly, Stanbro et al 10 described 3 of their own cases in which serial duplex sonography showed no appreciable change in the appearance of the carotid arteries despite resolution of pain. Why is this focal thickening not just an atheromatous plaque? There are several important aspects of carotidynia found in our patients that justify this distinction: (1) younger age of the patients-3 of our 6 patients were younger than 50 years, as were 4 of 5 patients in the series by Burton et al 12 and slightly more than onethird of the cases in the study by Stanbro et al 10 ; (2) outward extension of the vessel wall, which is different from atherosclerosis, which usually presents in the intima layer of the vessel wall 13 ; (3) no calcifications visualized in the lesion; and (4) quick resolution of the lesion (usually after NSAID or corticosteroid treatment), whereas atherosclerotic plaques tend to be long-standing.
Since its initial description in 1927, the treatment of carotidynia has remained anecdotal, symptomatic, and without placebo-controlled trials. 10 As multiple reports have shown resolution of the imaging findings on follow-up studies, carotidynia is widely accepted as a transient inflammatory process. 12, 14, 15 Initial treatment is often with a course of NSAIDs for symptom relief. If this treatment proves ineffective, a short course of steroids is then recommended.
14 Biopsy of suspected cases should not be routinely performed because of the potential of biopsy-related morbidity. 16 Strengths of our series included its larger number of patients in comparison to single case reports and its exclusive focus on the sonographic imaging results. Our series; however, had certain limitations. The follow-up examinations were not always performed within the same duration after the initial sonography. This factor could serve as a potential explanation for the 1 case in our study in which the patient's symptoms and sonographic findings did not resolve on follow-up sonography. This particular patient was difficult to contact and had follow-up imaging greater 6 months after receiving the initial diagnosis of carotidynia and receiving treatment. The patient did report a period during which his symptoms resolved but then returned. It is possible that he might have had a new second occurrence of carotidynia, which was then documented on sonography as unresolved carotid wall thickness. No long-term sonographic follow-up was performed on the other 5 patients. We are not aware; however, of other medical conditions that developed after our examinations. Our report is also limited by the absence of pathologic confirmation of our patients' lesions. In conclusion, our 6 cases serve as additional examples validating an entity characterized by unilateral neck pain and transient thickening of the carotid wall on sonography that can be treated with NSAIDs or glucocorticoids with full symptom resolution. Although these lesions have received scant descriptions in the radiology literature, they will often be encountered first on sonography performed for evaluation of anterior and lateral neck pain, and those performing the examination should be aware of this condition. Furthermore, sonography has the advantage of investigating the exact point of tenderness as directed by the patient and is readily available for follow-up and comparison with the initial study.
